A Merrill-Bassett diamond anvil cell 1 (DAC) was equipped with 600 µm culet diamonds attached to tungsten carbide backing discs. A 300 µm hole was drilled in a preindented 250 µm thick tunsten foil to serve as the sample chamber. A piece of ruby was placed in the chamber so that the pressure could be measured in-situ using the Ruby fluorescence technique. 2 The same solution of acrylic acid-d 4 in PTM from the neutron experiment was loaded into the diamond anvil cell and pressure applied. Raman measurements were taken regularly up to 6.3 GPa on a ThermoScientific DXR Raman microscope using a 532 nm laser and equipped with an extended range grating. The spectra were analysed using OMNIC 8.0 software. The samples used for the Raman measurements were single crystalline in nature and so there may be orientational issues associated with the spectra.
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FT-IR Measurements
FT-IR data were collected on a ThermoFisher iS10 ATR-IR spectrophotometer summing over 16 spectra. The sample from the neutron diffraction experiment was retrieved from the Ti-Zr gasket and put directly onto the ATR crystal. Data were analysed using Omnic 8.0 and plotted in OriginPro 9.0.
DSC measurement
Following the FT-IR measurements, the sample was weighed into a 40 µl aluminium pan before loading onto a Mettler Toledo DSC822e/400 and heating from 300-650 K at a ramp rate of 10 K min -1 . The trace was analysed in Star e software and OriginPro 9.0. On completion, the sample was brown in colour and could be crushed easily between fingers in contrast to the sample before loading.
Cambridge Structural Database (CSD) search
The Cambridge Structural Database was searched for the carboxylic acid dimer with O…O distance specified between 2.5-3.2 Å. The search was conducted on CSD version 5.34 plus the February and May updates using Conquest version 1.15 3 and restricted to only organics without disorder, and errors and having an R-factor less than or equal to 7.5 %. The contact distances between O…O for each hydrogen bond and C1…C1' were extracted. The resulting data were analysed in OriginPro 9.0. Phase I (1-x, 1-y, z), Phase II (1-x, 1-y, -z) II (2-x, 1-y, 1-z) 
